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in brain, 199-200 
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insulin and, 198-99 
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pantothenic acid and, 202 
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shock and, 202 
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path of, 196 
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action of, 41 
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isolation of, 11 
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Carcinogenesis 
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carbohydrate metabolism during, 497 
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Carcinogenic substances, 501-8 
action of 
mutation and, 501 
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destruction of, 226 
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oxidized fats as, 225 
properties of, 501-2 
synthetic, 501 
Carotene 
absorption of, 411 
in blood, 411 
deficiency of, diarrhea and, 477 
estimation of, 421-22 
in food, factors influencing content of, 
420-21 
oxidation of, 18, 602 
in plants, occurrence of, 594 
utilization of, 412 
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absorption spectra of, 603 
adsorbability of, 601-2 
oxidation of, 598 
in plants, formation of, 593 
structure of, 599-601 
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see also Xanthophylls and specific sub- 
stances 
Carpine, 536 
Catalase, 26 
activity of, 3 
structure of, 3 
Catalysts, see Enzymes and specific sub- 
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tryptophane deficiency and, 254 
Cathepsin, in stomach, 711 
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centrifugation and, 724 
isolation of nuclei, 725-27 
Cell permeability, to water, 331 
Cells 
activity of, calcium absorption and, 320 
extracellular fluid volume, 330-31 
internal environment of, 331-34 
mineral exchanges in, 334 
nuclei of, preparation of, 303, 725-27 
nucleoproteins of, 302 
structure, determination of, 721 
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chain length of, 74, 75 
hydro- 
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formation of, 75 
solubility of, 75 
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molecular weight and, 74 
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molecular size of, 75 
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Cellulose (cont.) 
preparation of, 75 
structure, by end-group method, 73 
Cellulose acetate, 75-76 
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and, 122 
Cevine, 545 
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Chemotherapy, tumors and, 508-13 
Chlorides, excretion of, 333 
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absorption spectra of, 603 
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oxidation of, 598 
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formation of, 623 
occurrence of, 594 
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structure of, 598-602 
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isolation of, 727 
properties of, 592-93 
Chloroplast pigments, 593-97 
formation of, 597-98 
green, 597 
properties of, 598-604 
yellow, 597 
Cholecystokinin, preparation of, 357 
Choleic acids, formation of, 268 
Cholestanedione-3,6, bromination of, 268 
Cholesterol 
anesthesia and, 229 
in brain, vitamin E deficiency and, 427 
dehydration of, 263-64 
deposition of, 228-29 
determination of, 228 
in muscle, 427 
occurrence of, 263 
structure of, 228 
see also Blood lipids 
Choline, 380-81 
anaerobic acetylation of, 14 


Choline (cont.) 
bioassay of, 695 
biosynthesis of, 680 
deficiency of, fatty livers and, 214 
determination of, 380 
distribution of, 380 
fatty livers and, 380 
requirement for, 380 
Cholinesterase, 48-50 
activity of, 49 
neuroblast differentiation and, 714 
determination of, 716 
development of, 713 
distribution of, 48, 49 
inhibition of, 48-49 
properties of, 48 
Chromosomes, nucleic acid content of, 
303, 721 
Cinnamylephedrine, 570 
Citric acid 
biosynthesis of, 694 
in bone, 203 
enzymatic synthesis of, 14 
formation of 
in kidney, 14 
by yeast, 219 
in tumors, 495 
Citric acid cycle, 14-16, 219-20 
acetic acid in, 219 
carbohydrate oxidation and, 14 
pyruvate metabolism and, 14 
in yeast, 15-16 
Citrinin, antibiotic action of, 688 
Citrogenase 
action of, 15 
citric acid formation and, 219 
in heart, 15 
in kidney, 14 
Citromalic acid, polarimetric determina- 
tion of, 193 
Clavatine, 535 
Clavatoxine, 535 
Clavicin, action of, 689 
Cobalt 
absorption of, 325 
animal nutrition and, 474-75 
deficiency of, anorexia and, 473 
excretion of, 325 
polycythemia and, 326 
Cocarboxylase, see Diphosphothiamin 
Coconut milk, auxin precursor in, 636-37 
Coenzymes, 10-11 
in plants, 632-33 
Colchicine, tumor hemorrhage and, 509 
Collagen, x-ray diffraction of, 138 
Complanatine, 535 
Compound K, structure of, 275, 276 
Compound P, structure of, 275, 276 
Copper 
animal nutrition and, 475-76 
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Copper (cont.) 
in blood, 327 
deficiency of 
ataxia and, 476 
hemoglobinuria and, 475 
wool production and, 476 
in malignant tissue, 327 
ovulation and, 327 
Coprosterol, formation of, 229, 287 
Corticosterone acetate, dehydration of, 
266 
Cozymase, reduction of, 197 
Creatine 
phosphorylation of, 188 
synthesis of, from guanidoacetic acid, 


Creatinuria, muscular dystrophy and, 428 
Cryptocavine, 544 
Cryptopine, 542 
Cysteic acid 
liver cirrhosis and, 251 
necrosis and, 251 
Cysteine 
in denatured proteins, 129 
estimation of, 124, 125, 127 
inactivation of, 177 
mercaptan group of, 129 
Cysteine desulfurase, action of, 45 
Cystine, 251-52 
biosynthesis of, 680 
in denatured proteins, 129 
disulfide group of, 129 
estimation of, 124, 125, 127 
in malignant tissue, 495 
Cytidine 
methylation and hydrolysis of, 304 
preparation of, 305 
Cytisine, 540 
Cytochrome-c, in tumors, 491 
Cytochrome-c peroxidase, 2 
preparation of, 120 
Cytochrome oxidase, solubility of, 4 
Cytoplasm 
components of, 727 
electrolytes in, 720 


D 
Decarboxylase, 38-41 
acetoacetic, 40 
amino acid, 40 
in kidney, 40 
in liver, 40 
Dehydroascorbic acid, urease activity 
and, 393 
Dehydrocholic acid, hydrogenation of, 
266 
11-Dehydrocorticosterone, synthesis of, 
279-81 
Dehydrogenases, 26-33, 719 
aldohexose, 19 


Dehydrogenases (cont. ) 
fatty acid, 19, 216, 217 
inhibition by antienzyme, 191 
malic acid, 20 
from sarcoma tissue, 191 
seasonal production of, 217 
specificity of, 217 
succinic, 20 
see also d-Amino acid oxidase, Oxi- 
dases, etc. 
Demerol 
analgesic effect of, 563 
as morphine substitute, 563 
discovery of, 564 
spasmolytic activity of, 563 
structure of, 563 
Desoxycholic acid, preparation of, 267- 
68 
Desoxycorticosterone 
adrenalectomy and, 354 
arginase activity and, 44 
glycogen phosphorylation and, 188 
oxidation of, 273 
Desoxyribonucleic acid 
electrophoretic studies of, 304 
in erythrocytes, 303 
hydrolysis of, 306 
in malignant tissue, 303 
mobility of, 304 
physico-chemical properties of, 301-2 
in spermatozoa, 303 
structure of, 158, 296, 303-4, 306 
Deuteriocholesterol 
occurrence of, 287 
preparation of, 287 
Dextran, synthesis of, 164 
Dextrins 
molecular weight of, 67 
physical properties of, 68 
structure of, 63, 67 
Diabetes mellitus 
insulin and, 354 
ketonuria and, 218 
ketosis and, 218 
nicotinic acid and, 376 
Diacetyl-3,17-allopregnanolone-20, hy- 
drolysis of, 279 
Diatoxanthin, 595 
Dibromcholesterol, oxidation of, 274 
Dicumarol, 431-32 
hypoprothrombinemia and, 431 
Diffusing factors, 34-38 
non-enzymatic, 38 
Dihydroxystearic acid, preparation of, 99 
Diiodotyrosine 
activity of, 254 
formation of, 254 
Dinoxanthin, 596 
Diphosphoglyceric acid, formation of, 
190 
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Diphosphohexose, enzymatic formation 
of, 29-31 
Diphosphothiamin, 12 
dephosphorylation of, 162 
determination of, 716 
Dipterine, 545 


E 
Eggs 
lipids of, 211 
tyrosinase content of, 718 
Elaidic acid, digestibility of, 211 
Electrolytes, in cytoplasm, 730 
Electron microscope 
histochemical studies with, 723-24 
molecular shape determination by, 135 
Eloxanthin, occurrence of, 597 
Enolase 
action of, 32, 177 
crystallization of, 177 
inhibition of, 178 
Enterocrinin 
action of, 358 
preparation of, 357-58 
Enterogastrone 
action of, 357 
preparation of, 357 
Enzymes, 118-20 
activity tests, 35 
carbohydrate metabolism and, 26-33 
carbon dioxide fixation and, 195 
carbon dioxide utilization and, 38-41 
chemical nature of, 25 
dehydrogenating, 216-17 
digestive, adaption of, 212 
fermentation enzyme, preparation of, 
119 
formation in body, 26 
glycolytic, 8, 9 
hexosediphosphate hydrolysis by, 157 
inactivation of, 156 
inhibition of, 26, 177 
lipolytic, 216-17 
microscopic detection of, 706 
non-oxidative, 25-58 
protein, 1-4 
proteolytic, 42-43 
activation of, 43, 122 
distribution of, 43 
inhibition of, 43 
purity criterion of, 25 
from snake venom, specificity of, 157 
suppression of activity of, 35 
thiamin destruction by, 369 
in tumors, 489-93 
see also Coenzymes, Dehydrogenases, 
and specific enzymes 
Epinephrine 
myosin activity and, 160 
spasmolytic activity of, 570 
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Ergosterol 
acetylation of, 264 
hydrogenation of, 267 
Erucic acid 
oxidation products of, 99 
preparation of, 99 
Erysopine, 545 
Erythrocytes 
cerebrosides in, 108 
desoxyribonucleic acid in, 303 
destruction of, high-fat diet and, 226 
ketone bodies in, 218 
lysis of, 50 
oxidation-reduction mechanisms in, 
324 
permeability of, in vitro, 336 
thiamin in, 488 
Esters 
fractionation of, 101 
polymerization of, 101 
unsaturated, effect of heat on, 101 
Estrogens 
excretion of, 290 
metabolism of, 289 
ovariectomy and, 290 
testes degeneration after implantation 
of, 290 
Estrone 
activation of, 289 
conversion into estradiol, 289 
Estrus cycle, vitamin D and, 424 
Ethylene, auxin level in plants and, 649 
Eumydrin, 562 
Eupaverin, 565 
Exercise, phosphocreatine content of 
muscle during, 189 
Eyes, riboflavin and, 373 


F 


Fat, depot 

constitution of, 213 

dehydrogenase in, 217 

deposition of, 213-16 

fatty acids in, 213-14 

glycogen storage in, 216 

hypophysectomy and, 214 

obesity and, 231 

Fat metabolism, 211-38 

absorption, 211-13 
adrenalectomy and, 212 
gastrectomy and, 212 
gastric activity and, 213 
melting point of fat and, 211 
pancreas and, 213 
pancreatectomy and, 212 
stearic acid content of fat and, 211 

digestion, 211-13 

excretion, 211 

fat formation, from carbohydrates, 
215-16 
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Fat metabolism (cont.) 


ketone bodies, role of, 217 
phospholipids and, 107 
radioactive phosphorus studies of, 


sphingomyelin and, 499 
plasma phosphatase and, 711 


Fats and oils 


of alfalfa seed, 97 

of almond, 105 

animal, 104, 105, 108 

of arrow wood, 104 

of avocado, 104 
bromination of, 103 

of cocoa butter, 96 

of cod liver, 101, 211 

of corn, 96, 104 

of cottonseed, 100, 104 
digestibility of, 211 

of Dutch night violet, 105 
estimation of, 102 

of grapeseed, 100 

of guanabana seed, 105 

of linseed, 100, 104 
hydrogenation of, 102 
iodine number determination, 94 
lard, linoleic acid in, 103 
margarine, 103, 222 
non-caloric functions of, 221-26 
nutritive value of, 221-23 
olive oil, 96, 222 

oxidation of, 103 

oxidized, carcinogenic action of, 225 
of peanut oil, 96, 222 

of poppyseed, 100, 104 

of ragweed seed, 104 
rancidity of, effects of, 225 
of rape, 99 

of rice bran, 96 

of rye embryo, 105 

of safflower, 105 

of sesame oil, 100 

of soybeans, 97, 104, 222 
spectral analysis of, 95 
squalene content of, 96 

of sunflower seed, 100 

of thistle, 105 

of tobacco seed, 105 


vitamin D-free, antirachitic effects of, 


318 

of watermelon seed, 104 

of whale, 103 

see also Bacterial lipids, Lipids, and 
Phospholipids 

Fatty acids 

absorption spectra of, 95 

analysis of, 94 
saponification number determina- 

tion, 94 

thiocyanogen reaction in, 95 


NI 
N 
uw 


Fatty acids (cont.) 
calcium absorption and, 318 
dehydrogenase, 19 
deposition of, 213-14 
determination of, by microtitration, 
98 
essential, 221 
deficiency of, 221 
glycogen formation from, 8 
iodine numbers of, 97 
optical activity of, 98-99 
oxidation of, 99, 168, 220 
mechanisms of in vivo, 218-19 
rule of even distribution, 104 
saturated, aerobic oxidation of, 168 
separation of 
by adsorption, 96 
by crystallization, 97 
solidification points of binary mixtures 
of, 97 
storage of, 214 
tumor growth and, 500 
unsaturated in diet, 225 
utilization of, 219 
see also Fat metabolism, Fats and oils, 
and specific acids 
Fatty livers 
biotin and, 214 
cholesterol and, 214 
choline and, 214, 380 
diet and, 290 
glycogenolysis and, 230 
hypophysectomy and, 215 
inositol and, 214 
liver damage and, 230 
thiamin and, 214 
vitamin A and, 499 
see also Liver fat 
Fermentations, bacterial, 672 
Ferritin, 4, 121 
diffraction lines of, 142 
molecular weight analysis of, 132 
preparation of, 121 
structure of, 121 
Fertilization 
egg phospholipid content and, 111 
hyaluronidase and, 37 
Fibrin, x-ray studies of, 140 
Fibrinogen, x-ray studies of, 140 
Flavin adenine dinucleotide, 5 
Flavoproteins, 4-6 
antibacterial action of, 6 
of kidney, 4 
of liver, 4 
oxidation-reduction of, 196 
see also specific substances 
Fluorine 
caries and, 328 
poisoning, 328 
storage of, 328 
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Fluoride, adenosinetriphosphatase inhi- 
bition and, 200 
Folic acid, 385 
granulocytopenia and, 386 
Fructose 
phosphate esterification and, 165 
phosphorylation of, 172 
Fructosediphosphate, formation of, 173- 
74 


Fucoxanthin, occurrence of, 596 
Fumaric hydrogenase, 5-6 
Fumigatin, antibiotic action of, 688 
Fungi 
adaptation, 685-86 
amino acid synthesis by, 676-85 
antibiotic agents from, 688-81 
biochemistry of, 667-704 
cultural specificities of, 687-88 
growth of, 669 
growth-factor requirements of, 668-69 
genetic basis of, 670-71 
growth-factor synthesis by, 676-85 
heterocaryosis, 675-76 
inhibitions, 786 
luminosity in, 673 
metabolic products of, 687 
metabolism of, 673 
mutations of, 671 
induction of, 674-75 
respiratory functions of, vitamins and, 
669-70 
sexual phases of, biochemical reactions 
and, 673-74 
symbiosis, 675-76 
synthetic capacity of, changes in, 685- 
86 
vitamin C synthesis by, 669 
vitamin requirements of, 668-69 
genetic basis of, 670-71 
vitamin synthesis by, 676-85 
see also Molds 


G 
Galactogen, 79-80 
source of, 80 
structure of, 80 
Galactose, phosphorylation of, 27 
Galactose-1-phosphate, fermentation of, 
173 
Gastrin, 357 
Gastrointestinal tract 
hormones of, 356-58 
vitamin A absorption from, 412 
Gelatin, as plasma substitute, 244-45 
Genes 
biochemical reactions controlled by, 
672-73 
dominance of, 676 
enzyme production and, 672 
fungi metabolism and, 673 


Gliotoxin, action of, 689 
Globulins 
antibody function of, 133 
in muscle, 158 
sedimentation constants of, 133 
Glucoascorbic acid, 394 
Glucose 
absorption of, by intestine, 200 
phosphate esterification and, 165 
phosphorylase inhibition by, 164 
phosphorylation of 
insulin and, 199 
in kidney, 173 
Glucose oxidase 
antibacterial action of, 6 
catalytic activity of, 6 
Glucose-1-phosphate 
fermentation of, 173 
in liver, 172-73 
polysaccharide from, 164 
Glucose tolerance, obesity and, 232 
Glutaconic acid, color reactions of, 
204 
/-Glutamic acid, in tumors, 123 
Glycerides, 101-7 
adsorption of, 103 
crystallization of, 103 
properties of, 106 
see also Fats and oils 
Glycine 
enzymatic oxidation of, 16 
separation of, 125 
Glycine oxidase, 4-5 
Glycogen, 71-72 
anaerobic breakdown of, 33 
in brain, 200 
deposition of, in adipose tissue, 194 
deposition in liver 
adrenalectomy and, 201 
sodium chloride and, 188-89 
formation of, 8 
of liver 
acid feeding with glucose and, 195 
adrenalectomy and, 287 
formation of, 173 
glycine and, 257 
hyperglycemia and, 202 
molecular shape, 72 
molecular weight, 72 
phosphorylation of, 188, 198 
storage in adipose tissue, 216 
structure of, 71, 188 
synthesis in vivo, 188 
titrimetric determination of, 711 
Glycolysis, 6-10, 187-91 
aerobic, 191 
anaerobic, 716 
of cartilage cells, 719 
enzymes of, 190 
iodoacetate and, 192 
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Glycolysis (cont.) 
oxygen and, 191 
respiration and, 191-92 
Glycosuria 
insulin and, 354 
pituitary gland and, 201 
Glyoxylic acid 
ketogenic action of, 220 
oxidation of, 20 
Gold, excretion of, 330 
Gonadotropic hormones, 350-52 
anti-, 359-60 
bioassay of, 352 
in pituitary gland, hemin and, 324 
of pregnancy serum, 351-52 
of pregnancy urine 
preparation of, 351 
purification of, 121 
preparation of, 350 
in urine 
spermatogenesis and, after hypophy- 
sectomy, 351 
testes weight and, 351 
Gonadotropins, excretion of, 290 
Gorgosterol, occurrence of, 263 
Gramicidin 
effect on respiration, 10 
esterification and, 10 
fermentation and, 10 
Graminifoline, 540 
Grantianine, 540 
Growth 
p-aminobenzoic acid and, 387 
biotin and, 384 
protein deficiency and, 469 
manganese deficiency and, 325 
a-tocopherol and, 428 
Growth substances, formation of, by 
fungi, 676-85 
Guanidine hydrochloride, protein denatu- 
ration and, 144 
Guanosine 
derivatives of, 305 
methylation and hydrolysis of, 304 
preparation of, 305 
production of, in nucleic acid hydroly- 


sis, 299 
Guanylic acid, position of, in nucleic 
acids, 299 
H 
Hair 
lead in, 327 


pigmentation of 
pantothenic acid and, 380 
p-aminobenzoic acid and, 388 
Heart 
cerebrosides in, 111 
citrogenase in, 15 
glycogen of, 195 


Heart (cont.) 
phosphate exchange in, 10 
potassium deficiency and, 335-36 
Hemicelluloses, 82-84 
Hemin, pituitary gonadotropic hormone 
and, 324 
Hemocyanin, molecular dissociation of, 
133 
Hemoglobin 
formation of 
amino acids and, 243 
calcium feeding and, 423 
pyridoxin and, 378 
vitamin D and, 423 
regeneration of, 241-45, 324 
structure of, 141 
tryptophane deficiency and, 254 
x-ray diagrams of, 135 
Hemoglobinuria, cobalt deficiency and, 


Heparin, lipemia and, 212 
Heptaldehyde 
embryo resorption and, 511 
kidney damage and, 511 
tumor growth and, 510-11 
Heliotridine, 536 
Heliotrine, 540, 545 
Hexestrol, testes atrophy and, 201 
Hexokinase 
action of, 28, 172, 189 
fructose phosphorylation and, 172 
occurrence of, 172 
Hexone bases 
chromatographic separation of, 126 
estimation of, 127, 128 
separation of, 123 
Hexosediphosphate, hydrolysis of, 157 
Hexosemonophosphate 
fermentation of, 170 
formation of, 172-73 
Hieracifoline, 539 
Histamine 
spasmodic activity of, 553 
tumor hemorrhage and, 509 
Histidase 
in liver, 45 
preparation of, 45 
Histidine 
isolation of, 124 
metabolism of, 256 
nitrogen equilibrium and, 240, 241 
in pregnancy urine, 45 
Histochemistry, 705-34 
colorimetric techniques, 710 
of the eye, 719 
gasometric investigations, 715-19 
Barcroft technique, 718-19 
capillary microrespirometer, 717 
Cartesian diver micromanometer. 
715-16 
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Histochemistry (cont.) 
gasometric investigations (cont.) 
micrometer-burette respirometer, 
717-18 
optical lever microrespirometer, 
716-17 
Warburg technique, 718-19 
microbiological techniques, 709-10 
physical techniques 
dilatometric investigations, 720-21 
electron microscopy, 723-24 
microincineration, 723-24 
polarographic investigations, 724 
ultraviolet microscopy, 721-23 
staining techniques, 705-9 
for ascorbic acid, 705-6 
for bile constituents, 708-9 
for enzymes, 706-8 
for hormones, 708 
for nucleic acid, 708 
for sulfonamides, 709 
titrimetric techniques, 710-15 
Linderstrgm-Lang-Holter, 710-14 
quantitative drop analysis, 714 
A-homocholestanone, structure of, 281 
A-homodihydrotestosterone, structure of, 
281 
Homogentisic acid, excretion of, 252 
Honey, antihemorrhagic activity of, 433 
Hormones, 120-21, 347-66 
activity of, vitamins and, 399 
adenotropic, properties of, 120 
flower formation and, 584-85 
see also individual glands and specific 
hormones 
Hunnemanine, 542-43 
Hurain, occurrence of, 42 
Hyaluronic acid 
antigenic properties of, 38 
breakdown of, 36 
Hyaluronidase 
assay of, 35 
fertilization and, 37 
inhibitors of, 37 
in vitro action of, 37 
in vivo action of, 37 
mucin clot prevention and, 35 
skin spreading factor and, 35 
sources of, 35 
in tumors, 492 
Hydrocarbons, absorption of, 228 
Hydrochloric acid, protein hydrolysis 
and, 122 
Hydrogenases 
activity of, 196 
yeast metabolism and, 196 
Hydrogen ion concentration 
of mammary gland, 216 
muscle tone and, 553 
myosin activity and, 160 


Hydrogen peroxide, action on catalase, 4 

Hydrogen transport, 196-98 

12-Hydroxyprogesterone, dehydration 
of, 266 

Hypertension, clinical, ascorbic acid and, 
394 


Hypertension, experimental, vitamin A 
and, 414 

Hypothalamus, environmental tempera 
ture and, 331 

Hypoxanthine, ascospore germination 
and, 670 


I 
Inanition, blood picture and, 373 
Indoleacetic acid, plant growth and, 
631 
Infections, biotin deficiency and, 384 
Inositol 
isolation of, 381 
lipotropic action of, 214 
psoriasis and, 381 
requirement for, of fungi, 668 
tumor growth inhibition by, 381 
Insulin, 354 
blood lipids and, 230 
blood sugar and, 195 
carbohydrate metabolism and, 198-99 
diabetes and, see Diabetes mellitus 
glycosuria and, 354 
ionizable groups of, 142 
molecular weight of, 132 
polypeptide chains in, 142 
pyruvate oxidation and, 198 
reduction of, 132 
respiration and, 13 
sedimentation constant of, 132 
tissue respiration and, 198 
tyrosine groups in, 129 
in urine, 354 


water and electrolyte distribution and, 


199 
Intergerrimine, 539 
Intermedin, 120 
Intestine 
absorption from 
of galactose, pantothenic acid and, 


of glucose, 200 
of vitamin A, 411-13 
alkaline phosphatase of, 46, 707 
flora of, sulfonamides and, 388 
motor activity of, 413 
thiamin synthesis in, 389 
vitamin K synthesis in, 430 
see also Gastrointestinal tract 
Invertase 
behavior of, 33 
purification of, 33, 119 
Iodide, excretion of, 329 





xR 


nd, 





SUBJECT INDEX 779 


Iodine 
animal nutrition and, 471 
metabolism of, 328-29 
requirement for, animal, 471 
in serum, 329 
lodoacetate, glycolysis and, 192 
lron 
absorption of, 322-23 
anemia and, 323 
phytic acid and, 322, 462 
by plants, 612 
stomach and, 323 
animal nutrition and, 476 
balance, 323 
excretion of, 322-23 
hemoglobin formation and, 32 
requirement for, human, 442-43 
storage of, 323 
Isatidine, 540 
Isocitric acid 
formation of, 193 
polarimetric determination of, 193 
Isoleucine 
biosynthesis of, 682 
nitrogen equilibrium and, 240 
Isomerase, action of, 190 


J 
Jacobine, 539 
Jaundice, plasma phosphatase and, 47 
Jervine, 545 


K 
Keratins 
disulfide bonds in, 122 
hydrolysis of, 122 
x-ray diffraction of, 138 
Keto acids, oxidation of, 166-67 
inorganic phosphate and, 167 
a-Ketoglutarate, oxidation of, 167 
Ketone bodies 
in blood, exercise and, 195 
formation of, 217 
in plasma, 218 
role of, in fat metabolism, 217 
in urine, 218 
Ketonuria 
blood ketone bodies and, 218 
diabetes and, 195, 218 
Ketosis, 217-18 
diabetes and, 218 
of fasting, 217, 218 
Kidney 
Addison’s disease 
androgens and, 336 
chloride excretion and, 333-34 
aerobic utilization of acetate by, 194 
citric acid formation in, 14 
citrogenase in, 14 
damage to, low mineral diet and, 332 


Kidney (cont.) 

deterioration of, salt deficiency and, 
331 

diseases of, blood lipids and, 108 

extirpation of 
blood lipids and, 230 
potassium deficiency and, 336 

flavoproteins in, 4 

glomerular filtration, dehydration and, 
332 

glucose phosphorylation in, 173 

glycine oxidation and, 16 

histochemistry of, 711-12 

hypertrophy of, potassium deficiency 
and, 336 

lipids of, hepatectomy and, 109 

phosphatase of, 156 

Kynurenine 

properties of, 255 

structure of, 255 

tryptophane feeding and excretion of, 


255 
L 
Laccase, composition of, 25 
Lactation 


calcium and, 320, 457, 473 
natural feeds and, 469 
nutrition and, 456-59 
protein deficiency and, 469 
thiamin requirement and, 459 
Lactogenic hormone, see Prolactin 
B-Lactoglobulin, x-ray ditfraction meas- 
urements of, 142 
Laminarin 
end-group determination of, 81 
hydrolysis of, 81 
structure of, 81 
Lanthanum, anticoagulant action of, 330 
Larocain, 557 
Lasiocarpine, 540 
Lead 
absorption of, 326 
in hair, 327 
poisoning 
ascorbic acid and, 394 
sodium citrate and, 327 
Lecithins 
in blood, 106 
blood vitamin A and, 411 
of cottonseed, 106 
dehydrogenation of, 216 
of flaxseed, 106 
molecular breakdown of, 157-58 
in peanuts, 106 
of soybean oil, 107 
see also Phospholipids 
Leptocladine, 546 
Leucine 
bioassay of, 695 








Leucine (cont.) 
biosynthesis of, 682 
nitrogen equilibrium and, 240 
plant nutrition and, 633 
separation of, 125 
Leucocytes 
leucopenia, sulfonamides and, 452 
thiamin in, 488 
Linoleate, purification of, 96 
Linoleic acid 
preparation of, 97, 100 
structure of, 100 
in various fats, 103, 105 
Linolenic acid 
isomer of, in fish oil, 101 
in linseed oil, 105 
preparation of, 97 
Lipase, in mammary gland, 216 
Lipidosis, 232 
Lipids, 93-116 
in bone marrow, anemia and, 110 
determination of, 106 
of malignant tissue, 495 
structure of, 228 
see also Cerebrosides, Fats and oils, 
Fat metabolism, Phospholipids, etc. 
Lipocaic 
fatty livers and, 214 
lipotropic activity of, 214 
vitamin E deficiency and, 214 
Lipositol, 107 
Lipoxidase, 18-19 
action on unsaturated fatty acids, 18 
carotene and, 18 
Liver 
d-amino acid oxidase in, carcinoma 
and, 247 
arginase activity of 
adrenalectomy and, 355 
hypophysectomy and, 349 
atrophy of, d/-methionine and, 251 
carcinogenic factor in, 505 
catalase activity of, tumors and, 490 
damage to 
chloroform and, 230 
plasma vitamin A and, 414 
vitamin A distribution in, 722 
diseases of, serum proteins and, 244 
estrogenic activity in, 289 
estrogen metabolism in, 289 
extirpation of 
blood lipids and, 109 
kidney phospholipids and, 109 
plasma proteins and, 241 
fatty acid dehydrogenase of, 216 
fatty infiltration of, bromine-substi- 
tuted fatty acids and, 221 
flavoproteins in, 4 
functions of 
thyroid feeding and, 46 
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Liver (cont.) 
functions of (cont.) 
vitamin A and, 413-14 
vitamin B-complex deficiency and, 
397 
vitamin B deficiency and, 290 
glucose-l-phosphate in, 172-73 
glycine oxidation and, 16 
glycogen deposition in, adrenalectomy 
and, 201 
hepatomas 
creatine content of, 498 
enzymes in, 490 
peptidase activity of, 492 
vitamin A and, 489, 499 
histidase in, 45 
lipids of, halt-life period of, 109 
manganese excretion by, 325 
nucleic acid content of, 303 
regenerating, fat content of, 214 
sterols in, 287 
uricase in, 19 
urocanase in, 45 
vitamin content of, 488 
vitamin storage in, 398 
water distribution in, insulin and, 19¥ 
Liver fat, 214-15 
accumulation of, 215 
choline deficiency and, 214 
constitution of, 107, 109 
glycogen storage in, 216 
N-methyltryptophane and, 254 
mineral deficiency and, 214 
obesity and, 232 
see also Fatty livers 
Lobeline, 567 
Longilobine, 539 
Lungs 
lipids of, 110 
sterols in, 287 
Lupinine, 540 
Lutein 
adsorbability of, 602 
occurrence of, 595 
Lycopodine 
distribution of, 534-35 
structure of, 535 
Lysine 
deficiency, effects of, 240 
isolation of, 124 


M 
Magnesium 

absorption of, 316-20 

by plants, 611, 618 

phytic acid and, 316 

proteins in diet and, 317 
in cell nuclei of thymus gland, 322 
excretion of, 317 
myosin inhibition and, 160 
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Magnesium (cont.) 
requirement for, 320 
in serum, 321, 322 
solubility of salts of, 317 
Magnoline, 545 
Malaria, biotin and, 384 
Malic acid 
oxidation of, 168 
polarimetric determination of, 193 
Malignant tissue, 487-532 
d-amino acids in, 246, 247 
ascorbic acid content of, 488 
coenzymes I and II in, 492 
copper in, 327 
dehydrogenase from, 191 
desoxyribonucleic acid in, 303 
phospholipids in, 227 
protein structure of, 493 
radiophosphate metabolism in, 498-99 
vitamin E in, 489 
see also Cancer and Tumors 
Mammary gland 
cancer of, steroid excretion and, 290 
hydrogen ion concentration of, 216 
lipase in, 216 
oxygen consumption of, 217 
phosphatase of, 156 
tumors of, 504-5, 512 
Manganese 
absorption of, 324 
deficiency of, 325 
excretion of, 325 
in bile, 325 
in milk, 326 
myosin activity and, 160 
Mannans, from yeast, structure of, 82, 
83 
Metals, as carcinogens, 501 
Methemoglobinemia, ascorbic acid and, 
324 
Methionine, 251-52 
biosynthesis of, 680 
cystine and, 251 
deamination of, 251 
estimation of, 124, 125 
growth and, 251 
nitrogen balance and, 239 
transmethylation by, 250 
wool production and, 469 
see also Amino acid metabolism 
dl-Methionine, liver atrophy and, 251 
Methylcholanthrene 
carcinogenesis and, 503 
excretion of, 508 
skin biochemistry and, 503 
Mikanoidine, 540 
Milk 
deficiency symptoms on diet of, 433-34 
manganese in, 326 
thiamin in, 372 


Milk factor, 504-5 
distribution of, 504 
properties of, 504 
tumors and, 504 
Milk fat 
determination of, 102 
growth and, 222 
linoleic acid in, 103 
structure of, 104 
Mineral metabolism, 315-46 
vitamin D and, 422-24 
see also specific substances 
Minerals 
absorption of, 315 
excretion of, 315 
see also specific substances 
Molds 
ascospore germination, heat and, 669 
metabolic products of, interrelation- 
ships of, 691-94 
Molecular distillation, 97 
Molybdenum, physiological effects of, 
27 


Monocrotalline, 540 
Monocrotoline, 536 
Mucilages 
solubility of, 84 
structure of, 84-85 
Muscle 
adenosinetriphosphatase activity of, 
158 
cerebrosides in, 111 
contraction of, ketone bodies and, 195 
globulin content of, 158 
myokinase in, 118 
phospholipids of, vitamin E deficiency 
and, 111 
phosphorylase of, 27, 118, 187 
activity of, 164 
molecular weight of, 164 
preparation of, 6, 7, 164 
properties of, 6-7 
properties of, adenosinetriphosphate 
and, 161 
thiamin content of, 368 
tone of, hydrogen ion concentration 
and, 553 
water distribution in, insulin and, 199 
Muscle metabolism, vitamin E and, 427 
Myokinase 
action of, 28-29, 174-75 
catalytic activity of, 9, 118 
occurrence of, 118, 174 
properties of, 27-28, 189 
stability of, 174 
Myosin, 9 
activation by calcium ions, 160 
activity of, epinephrine and, 160 
adenosinetriphosphatase activity of, 
160 
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Myosin (cont.) 
adenosinetriphosphate dephosphoryla- 
tion and, 31 
cataphoresis of, 159 
denaturation of, 159 
diffraction period of, 141 
enzymatic activity of, 31, 159 
hydrogen ion concentration and, 160 
extensibility of fibril of, 161 
flow birefringence of, 161 
inhibition of, 160 
phosphorylation of, 162 
potassium content of, 162 
purification of, 160 
separation of, 159 
solubility of, 159 
viscosity of, 161 
x-ray diffraction of, 138 
Myristic acid, 97 


N 
Naphthaleneacetic acid, plant growth 
and, 638 
Narcotine, 542 
Neodymium, anticoagulant action of, 
330 
Nerves, carbohydrate metabolism in, 
199-200 
Nicotinamide 
determination of, 374 
excretion of, 251 
exercise and, 376 
growth and, 251 
obstetric analgesia and, 376 
sce also Nicotinic acid 
Nicotine, occurrence of, 534 
Nicotinic acid, 374-76 
assay of, 374 
asthma and, 376 
bacterial growth and, 454 
deficiency of, in chicks, 375 
diabetes and, 376 
distribution of, 722-23 
excretion of, 375 
glucose metabolism and, 375 
losses in food preparation, 450 
methylation of, in liver, 375 
requirement for 
animal, 375-76 
of fungi, 668 
human, 442-43 
storage of, by yeast, 376 
synthesis of, by yeast, 375 
in sweat, 451 
vasospasm and, 376 
Nitrogen 
absorption of, by plants, 618 
determination of, 712 
equilibrium, amino acids essential for, 
239-40 


Nitrogen (cont.) 
excretion of, hypoalbuminemia and, 
242 
metabolism of, tumor formation and, 
497-98 
Novatropine, 563 
Nucleic acids, 295-314 
in chromosomes, 303, 721 
function of, in cells, 721 
hydrolysis of, 298-99 
resistance to enzyme action, 300 
see also Desoxyribonucleic acid and 
Ribonucleic acid 
Nucleoproteins 
of cells, 302 
dialysis of, 302 
extraction of, from tissue, 302 
from malignant tissue, 494-95 
sedimentation constant of, 132 
Nucleosides, 305-7 
desoxyribo-, 306-7 
formation of, 299 
liberation of, in nucleic acid hydroly- 
sis, 299 
preparation of, 305-6 
Nucleotides, 305-7 
in blood, gout and, 309 
desoxyribo-, 306-7 
phosphorylation of, 306 
position of, in nucleic acids, 399 
preparation of, 306 
Nucleus 
of cell, preparation of, 303, 725- 
27 


nucleoproteins of, 302 
Nutrilites, 633 
Nutrition, 441-66 
deficiency diseases and, 445, 446 
diets of the population 
income and, 444-45 
nutrition education and, 445 
food enrichment and, 461-63 
industrial performance and, 451-52 
lactation and, 456-59 ‘ 
military rations, 459-61 
pregnancy and, 458 
public health and, 445-52 
reproduction and, 456-59 
surveys, 447 
thiamin synthesis and, 449 
work output and, 449 
Nutritional requirements 
of adults, 442 
of children, 442 
of infants, 442 
lactation and, 458 
pregnancy and, 458 
standards of, 441 
recommended dietary allowances, 
442-43, 444 
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C 
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Nutritional state 
congenital malformations and, 457 
of farm mammals on natural feeds, 
467-86 
energy and, 467-69 
goiter and, 471 
reproduction and, 467 
malnutrition 
physical fitness and, 448 
work capacity and, 448 
plasma ascorbic acid and, 446, 447 
pregnancy anemia and, 458 
Nutritional value 
of Army rations, 459 
losses in food preparation, 449-50 
of natural feeds, 467-86 
age of plant and, 468 
milk production and, 467, 469 
mineral content, 471-77 
protein content, 469-71 
rainfall and, 469 
vitamin content, 477-80 
wool production and, 467 


c@) 
Oatmeal, rachitogenic effects of, 317 
Obesity, 231-33 
carbohydrate metabolism and, 232 
fatty acid metabolism and, 231 
fatty acid oxidation and, 109 
glucose tolerance and, 232 
liver fat and, 232 
Octadecenoic acids 
hydrogenation of, 99 
properties of, 98 
structure of, 98 
Oleic acid, 98 
induction period for oxidation of, 
99 
oxygen absorption rate of, 99 
Ornithine, urea synthesis and, 249 
Osmotic pressure, regulation of, in body, 
331 


Otosenine, 540 
Ovaries, extirpation of, estrogen metabo- 
lism and, 290 
Oxaloacetic acid 
in citric acid cycle, 16 
decarboxylation of, 195 
formation of, in skeletal muscle, 
197 
Oxidations 
aerobic, inorganic phosphate and, 
166 
aldehyde, 166 
mechanisms of, 218-21 
phosphorylation and, 166, 198 
Oxidation-reductions, 1-24 
in erythrocytes, 324 
Oxoisomerase, 29 


Pp 
Palmatine, 542 
Palmitic acid, 97, 98 
Pancreas 
choline esterase in, 48 
enzymes of, diet and, 212 
extirpation of 
fat absorption and, 212 
fatty livers and, 215 
islet tissue of 
alloxan and damage to, 354 
degeneration of, 203 
pseudocholinesterase in, 119 
ribonucleic acid of, 295 
Pancreozymin 
action of, 357 
preparation of, 357 
Pantothenic acid, 378-80 
assay of, 378 
biosynthesis of, 678 
in blood, 378 
bacterial growth and, 454 
deficiency of 
achromotrichia and, 389 
hair pigmentation and, 380 
intestinal galactose absorption and, 
380 
excretion of, 451 
in plants, 709 
requirement for 
animal, 379 
of fungi, 669 
in sweat, 451 
utilization of, biotin and, 389 
Pantoyltaurine, 379 
Papain, action of 
on diphtheria antitoxin, 133 
on pseudoglobulin, 133 
Papaverine, 549, 560 
analogues of, 566 
isolation of, 564 
solubility of, 565 
spasmolytic activity of, 552, 560, 564 


substitutes for, 566 
Parathyroid glands 

extirpation of, serum calcium and, 

356 

hypophysectomy and, 356 

kidney action and, 356 
Paraxanthine 

anti-thyroid activity of, 329 

basal metabolic rate and, 353 

thyrotoxicosis and, 353 
Pasteur enzyme, 192 
Patulin, structure of, 689 
Pavatrine, 559-60 
Pellagra 

adenylic acid and, 308 

corn as factor in, 376 
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Penicillin 
antibiotic action of, 688 
assay of, 695 
urease inhibition and, 44 
Peptidases 
determination of, dilatometric method 
for, 720-21 
distribution of, 713 
Peroxidases, 1-4, 26 
catalytic activity of, 1 
properties of, 2-4 
purification of, 1 
types and properties of, 2 
Perparin, 565 
Phenylalanine, 252-54 
alcaptonuria and, 252 
estimation of, 124 
excretion of, 253 
metabolism of, 253 
nitrogen equilibrium and, 240 
oxidation of, 253 
l-Phenylalanine, enzymatic oxidation of, 
17 
Phenylbutyric acid, plant growth and, 
646 
Pheophytins, 599 
adsorbability of, 602 
Phlorhizin 
inhibition of glucose phosphorylation 
by, 173 
phosphorylase inhibition by, 187 
pituitary diabetes and, 202 
Phosphatases, 46-48 
acid 
activity of, 46 
inhibition of, by fluoride, 157 
in tissues, 706, 707 
activity of, 155, 156 
alkaline 
activity of, 46 
distribution of, 47 
purification of, 46 
in tissues, 706 
cocarboxylase, 162 
composition of, intestinal, 155 
demonstration of, in tissues, 47 
inactivation of, 156 
occurrence of, 156 
of prostate, 47 
purification of, 155 
specificity of, 155 
sulf.ydryl groups in, 161 
tissue stains for, 706 
of urine, 47 
see also specific enzymes 
Phosphate 
deposition of, in tumors, 491 
esterification of, 165 
adrenalectomy and, rate of, 175 
in fatty acid oxidation, 168 


Phosphate (cont.) 
esterification of (cont.) 
in malic acid oxidation, 168 
by oxidation, 166-69 
in succinic acid oxidation, 167-68 
equilibrium constants and, 190 
intracellular, radioactivity of, 172 
Phosphate bonds 
creation of, 163-69 
energy-rich, storage of, 171-72 
high-energy, 166, 198 
hydrolytic cleavage of, 155-62 
low-energy, 166 
phosphorylative oxidation and, 166 
Phosphate compounds 
analysis of, 178-79 
determination of, 178-80 
in liver, 178 
Phosphate transfer, 169-75 
inhibition by phlorhizin, 173 
intermolecular, 169-75 
intramolecular, 175 
myokinase and, 174-75 
Phospherases, 26-33 
Phosphocreatine 
phosphate renewal in, 171 
storage of energy-rich phosphate bonds 
and, 171 
Phosphodiesterase, 157-58 
Phosphoglucomutase 
action of, 28, 175 
distribution of, 216 
Phosphoglyceraldehyde, oxidation and 
phosphorylation of, 166 
Phosphoglyceric acid, dehydration of, 
178 
Phosphoglyceromutase, action of, 32, 
175 
Phospholipids, 106-7, 226-28 
determination of, 106 
diet and composition of, 227 
distribution of, 106 
of eggs, fertilization and, 111 
formation of, 157 
in malignant tissue, 227 
methods of investigation of, 226-27 
in soybean, 227 
structure of, 227 
synthesis of, in vivo, 227 
in tissues, determination of, 107 
in visual purple, 109 
see also Fat metabolism, Fats and oils, 
Lipids, and specific substances 
Phosphopyruvate, dephosphorylation of, 
170 


Phosphopyruvic acid, enzymatic break- 
down of, 32 
Phosphorus 
animal nutrition and, 471-73 
deficiency of, 472 
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Phosphorus (cont.) 
deficiency of (cont.) 
in farm animals, 471-73 
rickets and, 426 
metabolism of, sphingomyelin and, 499 
radioactive 
cancer and, 498 
metabolism of, in malignant tissue, 
498-99 
phospholipid metabolism studies, 
499 


uptake of, by malignant tissue, 498 
reproduction and, 472 
Phosphorus compounds, 155-86 
biological preparation of, 180 
chemical synthesis of, 180 
creation of phosphate bonds, 163-69 
hydrolysis of, 158 
hydrolytic cleavage of phosphate 
bonds, 155-62 
occurrence of, 179-80 
physico-chemical studies of, 180 
Phosphorylase, 164-65 
action of, 27, 118 
catalytic properties of, 118 
crystallization of, 187 
dissociation constant of, 187 
distribution of, 165, 189 
inhibition of, 164 
isolation of, 187 
molecular weight of, 119, 187 
in muscle, 27 
occurrence of, 118 
preparation of, 164 
properties of, 27 
structure of, 119 
sucrose synthesis and, 165 
Phosphorylation, 187-91 
aerobic, 198 
of creatine, 188 
dephosphorylation, arsenate and, 
171 
of fructose, 172 
desoxycorticosterone and, 188 
oxidations and, 198 
phosphorolysis, 165 
potassium ions and, 188 
Phosphotriose isomerase 
action of, 31-32 
synthesis of, 32 
Photosynthesis 
glutathione content of leaves and, 
586 
photoperiodic induction and, 586 
Phthalic acid, vitamin K activity and, 
432 
Phycocyanin, absorption spectra of, 603 
Phycoerythrin, occurrence of, 597 
Physostigmine, cholinesterase inhibition 
and, 49 
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Phytic acid 
calcium absorption and, 316 
iron absorption and, 322, 462 
Phytohormones, 631-32 
Pigments 
chloroplast, 591-610 
adsorbability of, 601-2 
energy absorption by, 604 
formation of, 593 
function of, 591-92 
optical properties of, 603-4 
oxidation of, 602-3 
photosynthetic activity of, 592 
properties of, 592, 598-604 
spectral properties of, 592 
in plants 
development of, 598 
synthesis of, 592 
proteinaceous, 594 
Pineal gland, hormonal effects of, 358 
Piperidine, 545 
Piridinin, occurrence of, 596 
Pituitary gland 
adrenocorticotropic hormone, 348-49 
adrenal glands and, 348-49 
molecular weight of, 348 
preparation of, 348 
adrenotropic effect of, 120 
anterior lobe of, extracts of, muscle 
glycogen and, 349 
extirpation of 
appetite and, 214 
carbohydrate utilization and, 201 
depot fat and, 214 
fatty livers and, 215 
liver arginase activity and, 349 
parathyroid function and, 356 
growth hormone of, 349-50 
bioassay of, 349 
glucose excretion and, 201 
muscle glycogen and, 349 
preparation of, 349 
purification of, 121 
intermediate lobe, intermedin from, 
120 
posterior lobe, pharmacological activi- 
ties of, 350 
thyrotropic hormone of, 348 
anti-, 360-61 
Placenta, calcification of, 321 
Plant metabolism 
nitrogen metabolism, 624-25 
nutrient effects in, 623-26 
sulfur metabolism, 624 
thiamin and, 632 
see also Plant nutrition 
Plant nutrition 
essential substances, 633 
interactions in, 616, 617, 628 
calcium-magnesium, 618-19 
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interactions in (cont.) 
calcium-potassium, 615-17 
phosphorus-potassium, 614 
potassium-nitrogen, 614 
sodium-potassium, 619-23 

methods of study of, 626-28 

mineral, 611-30 

nutrient media, 613-14, 618 

potassium and, 614-15 

sodium and, 619-23 

vitamins and, 632 

see also Plants, growth of, and specific 
substances 


Plants 


angiosperms, classification of, 576-80 
anthocyanin sythesis in, 691 
anthoxanthin synthesis in, 691 
bud inhibition, 648, 655-56 
calcium content of, potassium absorp- 
tion and, 615-16 
calcium-potassium ratio of, growth 
and, 615 
chalcone synthesis in, 691 
coenzymes in, 632-33 
differentiation in, 652-53 
electrolyte absorption by, 611-13 
auxins and, 612 
growth and, 620, 621 
hydrogen ion concentration and, 
616 
potassium deficiency and, 618-19 
rate of, 611 
by root cells, 613 
energy utilization by, 591 
flower formation 
age and, 579 
defoliation and, 583 
hormones and, 584-85 
photoperiod length and, 578-79 
stages of, 579 
fruit development, 653-54 
gall development, 649-52 
growth of, napthaleneacetamide and, 
658 
growth substances, 631-66 
abscission and, 654-55 
indoleacetic acid and, 658 
phytohormones, 631-32 
synthetic, 647-48 
hormones of, traumatic acid, 632 
indoleacetic acid, 631 
leaves of 
absorption spectra of, 604 
photoperiodic stimulation of, 584 
“long-day,” 576-77, 580 
mycorrhiza, role of, 612 
nodules, 649-52 
ornithine cycle in, 683 
pantothenic acid in, 709 
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Plants (cont.) 


phosphorus content of, carbohydrates 
and, 614 
photoperiodism in, 575-90 
cambial activity of stems and, 586 
chlorophyll content and, 586 
enzyme activity and, 586 
flower development and, 576 
geographical origin and, 577 
induction of, 580-84 
light and, 578 
“long-day,” 576 
reproduction and, 575 
“short-day,” 576 
temperature and, 577 
tuber formation and, 575 
vegetative extension and, 575 
photoinductive cycle, 576 
potassium in 
content of, 614 
carbohydrates and, 614 
potassium deficiency in, 618-19 
calcium-magnesium ratio and, 618- 
19 
electrolyte absorption and, 618 
sodium and, 620 
symptoms of, 618 
toxicity and, 618 
proteins of, 624 
respiration 
amino acids and, 624 
auxins and, 638, 642-43 
infection and, 612 
protein content and, 624 
rate of, 611 
water content and, 624 
riboflavin in, 709 
roots 
caulocaline production by, 613 
electrolyte absorption by, 613 
formation of, 656-58 
growth of, aeration and, 613 
potassium in, 623 
“short-day,” 576-77, 580 
sodium in 
assimilation rate and, 620 
calcium absorption and, 620, 622 
growth and, 620 
phosphate absorption and, 622 
sulfur deficiency in 
chlorophyll formation and, 623 
decomposition and, 623 
proteolysis and, 624 
synthetic ability of, 652 
transpiration of 
electrolyte absorption and, 611 
photoperiodic induction and, 585 
water absorption by, 612 
auxins and, 643-45 
salts and, 612 
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Plants (cont.) 
water in 
protein content and, 624, 625 
salt content and, 625-26 
variation of, 625 
Plasma lipids, see Blood lipids 
Plasma, vitamin A in, liver damage and, 
414 
Plasmapheresis, plasma protein regener- 
ation and, 241 
Plasma proteins, 108 
amino acids and production of, 243 
hepatectomy and, 241 
regeneration of, 241-42 
plasmapheresis and, 241 
tissue proteins, interchange between, 
241 
tryptophane deficiency and, 254 
see also Serum proteins 
Platynecine, 536 
Platyphylline, 540 
Pneumonia, chloride metabolism and, 
333 
Poliomyelitis, thiamin excretion in, 372 
Polyneuritis, thiamin deficiency and, 
371 
Polysaccharides 
B-amylase action on, 69 
catalytic action of, 7 
composition of, 59-60 
enzyme action on, 164 
enzymes destroying, 163 
galactose-containing, 76-80 
from glucose-1-phosphate, 164 
molecular constitution of, 7 
“repeating unit” in, 60 
structure of, 59, 165 
glucosidic linkages in, 163 
synthesis of, 164-65 
in tumors, 495 
from wheat grain, structure of, 86 
see also Hemicelluloses and specific 
substances 
Potassium 
absorption of, by plants, 612, 615, 
616 
deficiency of, effects of, 335-36 
excretion of, 336-37 
isotopes of, in tumors, 495 
in muscle, 335 
osmotic pressure anc, 335 
in serum, stasis and, 335 
titrimetric determination of, 711 
Pregnancy 
blood vitamin A and, 418 
calcium deficiency and, 320 
calcium stores and, 457 
edema and, 330-31 
nutrition and, 458 
thiamin requirement and, 459 


737 


Pregnanediol glucuronidate 
excretion of, 288 
hydrolysis of, 288 
Procaine, action of, 551 
Procaine esterase, distribution of, 50 
Progesterone 
adrenalectomy and, 354 
oxidation of, 272-73 
Prolactin, 347-48 
amino acid content of, 348 
electrophoretic analysis of, 137 
isolation of, 347 
mammary glands and, 348 
molecular weight of, 348 
preparation of, 120 
Proline, separation of, 125 
Prolycopene, occurrence of, 600 
Prostate 
acid phosphatase in, 707 
carcinoma of, castration and, 707 
phosphatase of, 47 
Prostigmine, cholinesterase inhibition 
and, 49 
Protein metabolism, 239-62 
Proteins, 117-54 
amino acid composition of, 124 
amino acid pattern in, 130 
amino acid residues, occurrence of, 
138 
space requirements of, 139 
animal nutrition and, 469-71 
Bergmann-Niemann hypothesis, 129 
composition of, 125 
corpuscular, 141-42 
layer structure of, 141 
structure of, side-chains and, 
crystallization 
optical resolution and, 141 
water of, 141 
crystallographic cell dimensions, 141 
deficiency of 
growth and, 469 
lactation and, 469 
denaturation of, 129, 143-45 
absorption spectrum and, 143 
activity and, 129 
amino acid composition and, 129 
dissociation of pigment-protein com- 
pounds, 143 
by guanidine hydrochloride, 144 
by heat, 144 
mercaptan groups and, 129 
precipitation, 143 
synthetic detergents, 143-45 


—_ 
ee 
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/ tensile strength and, 144 


viscosity measurements and, 144 
x-ray diffraction measurements of, 
144 
diffusion measurements of, 133 
diffusion rate of, 132 
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Proteins (cont.) 


dissociation of, 142 
disulfide bonds, 122, 140 
electron density projections of, 141 
electrophoretic studies of, 136-37 
fibrous, 138-41 
detergents and, 144 
hydrogen bonds in, 138 
structural pattern of, 138 
x-ray diffraction properties of, 
140 
homogeneity of, 136 
hydration of, 134, 135 
hydrogen bonds in, 138 
hydrolysis of, 121-23 
amino nitrogen liberation in, 121 
ammonia liberation in, 121 
carbon dioxide liberation in, 121 
catalytic function of anions, 122 
disulfide bond cleavage and, 122 
in plants, 624 
rate of, 122 
temperature and, 122 
identification of, 118-21 
immunological use of, 145 
ionization curve of, 128 
lipotropic action of, 214 
in malignant tissue, 495 
molecular shape, 134-36 
dielectric measurements and, 134 
double refraction of flow and, 135 
electron microscope examination of, 
135 
homogeneity of, 134 
hydration and, 135 
methods of studying, 131 
molecular weight determination 
and, 131 
x-ray studies and, 135 
molecular weights of 
analyses of, 132 
determinations of, 131-34 
molecular shape and, 131 
optical resolution and crystallization, 
141 
osmotic pressure measurements of, 
133 
peptide linkages, methylation and, 140 
physical properties of, 131-37 
precipitation, by detergents, 143 
preparation of, 118-21 
by centrifugation, 118 
by electrophoresis, 118 
by isoelectric precipitation, 118 
requirement for, human, 442-43 
sedimentation analysis of, 131 
sedimentation rate of, 132 
detergents and, 132 
sodium hydroxide and, 145 
sub-units in, 139 
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Proteins (cont.) 


sulfur distribution in, 129 

synthesis of, from non-protein nitroge- 
nous source, 245 

tissue, regeneration of, 241-45 

tyrosine residues in, 129 

viscosity measurements of, 133 

wool production and, 469 

see also Enzymes, Viruses, and spe- 
cific substances 


Protein structure 


amide bonds and, 122 
amino acid side chains and, 138 
antibody synthesis and, 145 
corpuscular, 141—42 
fibrous proteins, 138-41 
amino acid residues in, 140 
periodicity hypothesis, 138 
polypeptide chains of, 130 
glycine residues and, 139 
internal arrangement of, 137 
length of, 130 
pattern of, 130 
side chains 
ionized and polar, 139 
spacing of, 138 
structure-determining role of, 139 
see also Proteins 


Prothrombin 


activators of, 430 
formation of, 430 
hypoprothrombinemia 
dicumarol and, 431 
in newborn, 431 
salicylates and, 432 
vitamin K and, 431 
vitamin K and, 429-30 


Protopine, 541 


occurrence of, 542 


Protoveratrine, 545 
Protozoa 


nutritional requirements of, 454-56 
vitamin synthesis by, 455 


Pseudocholinesterase, 119 
Pterophine, 540 
Purines, 295-314 


as growth factors, 309-11 
metabolism of, 307-9 
preparation of, 306 


Pyridine, 546 
Pyridoxin, 376-78 


bioassay of, 69 

biosynthesis of, 377, 677-78 
deficiency, symptoms of, 378 
determination of, 376-77 
hemoglobin synthesis and, 378 
requirement for, of fungi, 668 


Pyrimidines, 295-314 


biosynthesis of, 680 
as growth factors, 309-11 
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Pyrimidines (cont.) 
metabolism of, 307-9 
preparation of, 306 
Pyrophosphatase, 158-62 
diethyl, 162 
diphenyl, 162 
inorganic 
activation of, 162 
inhibition of, 162 
Pyrophosphate, formation of, 168-69 
Pyruvate 
anaerobic dehydrogenation of, 167 
oxidation of, 166, 167 
Pyruvic acid, dehydrogenase inhibition 
and, 191 


R 
Radiation, ultraviolet 
absorption of, by tyrosine, 128 
vitamin A fluorescence and, 722 
Radium, gene mutations and, 674-75 
Renin 
action of, 43 
origin of, 43 
Rennin, preparation of, 42 
Reproduction 
ascorbic acid and, 394, 479 
biotin and, 384 
calcium and, 473 
manganese deficiency and, 325 
nutrition and, 456-59 
phosphorus and, 472 
a-tocopherol and, 428 
tryptophane deficiency and, 254-55 
vitamin E and, 480 
Reproductive functions, copper and, 327 
Respiration, calcium inhibition of, 190 
Respiratory quotient, of fat, 216 
Retina 
glycolysis in 
carbon dioxide and, 192 
oxygen tension and, 191 
histochemistry of, 712 
Retronecanone, synthesis of, 537-38 
Retronecine, 536-40 
formation of, 539-40 
preparation of, 536 
reduction of, 536 
structure of, 536 
Retrorsine, 539 
Riboflavin, 372-74 
absorption of, 372 
assay of, 372 
carcinogenesis and, 373 
color vision and, 371 
deficiency of 
blood picture and, 373 
corneal vascularization and, 373 
eye fatigue and, 373 
destruction of, in large intestine, 372 


Riboflavin (cont.) 
determination of, fluorometric, 722-23 
excretion of, 372, 451 
thiamin and, 373 
losses in food preparation, 450 
in malignant tissue, 488 
in Malpighian tubes of roach, 709 
in plants, 709 
requirement for, 442-43 
in sweat, 451 
synthesis of, in vivo, 373 
Ribonucleic acid 
diffusibility of, 300 
electrophoretic studies of, 304 
hydrolysis of, 298 
mobility of, 304 
molecular weight of, 295-98 
of pancreas, diffusion constant of, 295 
structure of, 158, 298-99 
of tobacco mosaic virus, 296 
from yeast 
deamination of, 298 
diffusion constant of, 295 
hydrolysis of, 295 
molecular weight of, 296, 297 
phosphatase and, 297 
phosphate liberation from, 297 
structure of, 297 
Ribonucleinase 
action of, 299-301 
products formed by action of, 300 
Ricinelaidic acid 
preparation of, 98 
structure of, 98 
Ricinoleic acid 
preparation of, 98 
structure of, 98 
Rickets 
phosphorus deficiency and, 426 
protection against, vitamin D hyper- 
vitaminosis and, 425 
vitamin D and, 426 
Riddelline, 540 
Rosmarinine, 540 
Rubijervine, 545 
Ruminant nutrition 
non-protein nitrogen in, 245 
protein synthesis of, in rumen, 245 
urease and, 245 
Ruminants, riboflavin synthesis in ru- 
men, 373 


Ss 


Salicylates, hypoprothrombinemia and, 
432 


Saliva, nitrogen content of, 718 
Salivary glands, iodide excretion by, 329 
Salsoline, source of, 534 

Sanguinarine, 542 

Secretin, 357 











790 ANNUAL REVIEW OF BIOCHEMISTRY 


Senecifoline, 539 

Senecionine, 539 

Seniciphylline, 539 

Serine 
bacterial deamination of, 248 
enzymatic oxidation of, 17 
estimation of, 124 

Serum 
chloride in, 331 
cholinesterase in, 48 
sodium in, 331 

Serum calcium 
hypophysectomy and, 356 
parathyroidectomy and, 356 

Serum proteins 
electrophoretic patterns of, 137 
hepatic insufficiency and, 244 
iodine and, 329 
see also Albumins, serums, and Plas- 

ma proteins 

Sestron, 567 

Shock 
carbohydrate metabolism during, 202 
resistance to, plasma thiamin level 


and, 372 

Skin, vitamin A deficiency and disor 
ders of, 415 

Sodium 


absorption of, 337, 618 
pliant nutrition and, 619-23 
Sodium chloride 
animal nutrition and, 471 
carbohydrate metabolism and, 333 
Sodium citrate, lead poisoning and, 327 
Sodium hydroxide, protein modification 
by, 145 
Sodium sulfide, tissue metabolism and, 
330 
Soils 
calcium-potassium ratio of, 615 
deficiencies in, plant nutrition and, 
614-15 
Solanidine, 534, 544 
Soybeans, flower development in, 578 
Spartioidine, 539 
Spermatozoa 
desoxyribonucleic acid in, 303 
metabolism of, 240 
Sphingomyelins 
in blood, 106 
phospholipid-phosphorus metabolism 
and, 499 
Spinal cord, composition of, 109 
Spinulosin, antibiotic action of, 688 
Spleen 
acid phosphatase in, 707 
iron in, 324 
Sprue, lipemia and, 212 
Starch, 59-71 
amyloses from, 65 


Starch (cont.) 


anaerobic breakdown of, 33 
constitution of, 61-69 
end groups in, 62 
fatty acids of, 70 
fractionation of, 67 
hydrolysis of, auxins and, 644 
methylation of, 62 
molecular size of, 70 
molecular uniformity of, 66 
polymerization of, 66 
repeating units in, 61 
spiral structure of, 62-63 
structure of 
glycosidic linkage, 61 
starch-iodine color and, 69 
synthesis of, 65 
synthetic 
B-amylase action on, 68-69 
assay of, 65-66 
chain length of, 68 
properties of, 68 
structure of, 66 
x-ray diffraction patterns of, 70 


Stasis, serum potassium and, 335 
Stearic acid, 97 
Steroids, 263-94 


A and D homo-, 281-84 
formation of, 281-82 
adrenocortical, 275-81 
androgenic activities of, 284 
bromination of, 268-71 
carbohydrate metabolism and, 275 
color reactions of, 285-86 
dehydration of, 263-66 
distribution of, in urine, 290 
excretion of 
adrenocortical carcinoma and, 290 
age and, 291 
diuresis and, 290 
mammary carcinoma and, 290 
in pilots, “flight conditions” and, 
290-91 
oxidation products of, without side 
chain degradation, 271-72 
side chain degradation, 273-74 
synthetic studies of, 284-85 
in testes, 286 
see also Sterols and specific steroids 
Steroid hormones 
excretion of, 287 
metabolism of, 287-91 
Sterols 
distribution of, 263 
hydrogenation of, 266-67 
metabolism of, 287 
occurrence in soils, 287 
Stomach 
acid formation in, 709 
histochemistry of, 711 
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Stomach (cont.) 
iron absorption from, 323 
see also Gastrointestinal tract 
Strontium, absorption and excretion of, 
30 


Succinate, formation of, 167 
Succinic acid 
biosynthesis of, 694 
oxidation of, 167-68 
Succinoxidase, 20 
action of, 20 
preparaton of, 20 
Sucrose 
phosphate esterification and, 165 
phosphorolysis of, 27, 165 
synthesis of, 8 
in sugar cane, 165 
Sugars, see Blood sugar, Carbohydrates, 
Glycosides, and specific substances 
Sulfaguanidine, anemia and, 385 
Sulfanilamide, bacteriostatic action of, 
647 
Sulfathiazole, ascorbic acid excretion 
and, 454 
Sulfonamides, 388-90 
acetylation of, 13 
action of, 10 
anemia and, 388, 452 
bacteriostatic effects of, 10 
biotin deficiency and, 388 
biotin requirement and, 388 
granulocytopenia and, 386, 452 
intestinal flora and, 388 
leucopenia and, 452 
thyroid enlargement and, 353, 389 
thyroxine synthesis and, 329 
in tissues, 709 
vitamin deficiences and, 452 
vitamin syntheses and, 452 
Synthetic drugs, antispasmodics, 549-74 
action of, chemical structure and, 551, 
570-71 
musculotropic, 552, 553, 556 
neurotropic, 552, 553, 556 
surface tension of, 569 
Syntropan, 555, 560 


= 
Taraxanthin, occurrence of, 596 
Teeth, fluorine storage in, 328 
Temperature, pigment formation and, 


Testalolon, structure of, 286 

Testes 
atrophy of, hexestrol and, 201 
chromosomes of, phosphatase in, 708 
estrogens and, 290 
extirpation of, prostatic carcinoma 

and, 707 

hormones stimulating, 351 
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Testes (cont.) 
steroids in, 286 
Testosterone, androgenic activity of, 


Thalictrifoline, 544 
Thiamin 
assay of, 367-69 
azo method, 368 
microbiological, 368 
thiochrome method, 368 
bacterial growth and, 454 
basal metabolism and, 371 
biosynthesis of, 676-77 
in blood, 368 
in brain, 371 
color vision and, 371, 416 
deficiency of 
anorexia and, 449 
symptoms of, 371 
vitamin C requirement in, 398 
determination of, 716 
enzymatic destruction of, 39-40 
enzymatic inactivation of, 369-70 
enzyme inhibition by, 162 
excretion of, 370, 371, 451 
glucose metabolism and, 375 
hypoglycemia and, 372 
intestinal synthesis of, 389 
ketosis and, 372 
in leucocytes, 488 
losses in food preparation, 450 
in muscle, 368 
plant metabolism and, 632 
pyridine analogue of, see Pyrithiamin 
requirement for 
of fungi, 668 
human, 370-71, 442-43 
lactation and, 459 
minimal, 370, 371 
pregnancy and, 459 
riboflavin excretion and, 373 
_ Shock resistance and, 372 
stability of, 368 
in sweat, 451 
synthesis of, diet composition and, 449 
vitamin C synthesis and, 398 
in wheat germ, 462-63 
work performance and, 448 
see also Diphosphothiamin and Vita- 
min-B complex 
Threonine 
enzymatic oxidation of, 17 
estimation of, 124 
nitrogen equilibrium and, 240 
Thymonucleic acid, methylation of, 303 
Thymus gland 
calcium in, 322 
extirpation of, 358 
growth and, 358 
magnesium in, 322 
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Thyroid gland 
activity of, environmental tempera- 
ture and, 329 
basal metabolic rate and, 353 
disease of, blood lipids and, 108 
enlargement of, sulfonamides and, 389 
extirpation of 
blood lipids and, 229 
thyroxine production after, 352 
vitamin A requirement and, 415 
hyperplasias of 
serum phosphatase and, 46 
sulfonamides and, 353 
hyperthyroidism, iodine in serum and, 
329 
studies with radioactive iodine, 352- 
53 
thyroid feeding, liver function and, 
46 
thyroxine synthesis and, 329 
Thyrotoxicosis, 353 
Thyroxine, 254 
preparation of, 353 
production of, 328 
synthesis of, 352 
sulfonamides and, 329 
by thyroid gland, 329 
Tissue metabolism 
oxygen pressure and, 497 
respiration of, increase of, 497 
temperature and, 497 
Tobacco mosaic virus 
dissociation of, molecular weight and, 
133 
molecular weight of, 133 
sedimentation constant of, 132 
a-Tocopherol 
growth and, 428 
reproduction and, 428 
Tocopherols 
deficiency of, symptoms of, 428 
distribution of, 429 
muscular dystrophy and, 428 
Trachelanthine, 540 
Transmethylation, 250-51 
Trasentin, 557-59, 560 
Tricarboxylic acid cycle, 192-93 
Tricarboxylic acids, interconversion rate 
of, 193 
Triosephosphate isomerase, 177 
Trochodesmine, 540 
Tryptophane 
as auxine precursor, 638 
biosynthesis of, 683 
deficiency of 
cataract formation and, 254 
hemoglobin and, 254 
plasma protein and, 254 
reproduction and, 255 
estimation of, 124 


Tryptophane (cont.) 
lipotropic action of, 214 
liver fat accumulation and, 254 
Tuberculin, electrophoretic analysis of, 
137 
Tumor metabolism, 496-500 
aerobic glycolysis of, 191 
glycolysis of, 496-97 
inhibition of, 497 
respiration of, 496-97 
respiratory quotient of, 496 
vitamin A and, 497 
Tumors 
amino acids in, 493-94, 510 
ash content of, 495-96 
bacterial filtrates and, 508-10 
basal metabolism and, 499-500 
chemotherapy and, 508-13 
citric acid content of, 495 
constituents of, 488-96 
cytochrome-c in, 491 
enzyme content of, 489-93 
d-glutamic acid in, 123 
growth of, 500 
inositol and, 381 
hemorrhage of, 508-9 
heptaldehyde and, 510 
lipids in, 495 
liver arginase and, 490 
liver catalase, activity of, 490 
nucleoproteins in, 494 
phosphatase activity of, 491 
plasma vitamin A level and, 499 
protein in, 495 
sterol balance and, 500 
tissue extracts and, 510 
transaminase activity in, 492 
uric acid content of, 498 
vitamin content of, 488 
see also Malignant tissue 
Tyrosinase 
in eggs, 718 
purification of, 120 
Tyrosine, 252-54 
alcaptonuria and, 252 
estimation of, 124, 125, 127 
phenolic group of, 128 
ultraviolet absorption of, 128 
1-Tyrosine, enzymatic oxidation of, 
7 


U 


Urea 
in blood, salt deficiency and, 331 
chain structure of, 144 
denaturing action of, 144 
formation of, 248-49 
citrulline synthesis and, 249 
in liver, 248-49 
by ornithine cycle, 249 
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Urease, activity of 
dehydroascorbic acid and, 393 
inhibitors and, 44 

Uric acid 
formation of, in vivo, 308 
in tumors, 498 

Uricase, 19-20 

Uridine, preparation of, 305 

Uridylic acid, synthesis of, 305 

Urine 
glomerular, composition of, 710 
insulin in, 354 
phosphatase of, 47 
secretion of, dehydration and, 332, 333 
steroid distribution in, 290 
steroid hormones in, 287 
zinc in, 326 

Urine, pregnancy 
gonadotropic hormones in, 121 
histidine in, 45 

Urocanase 
in liver, 45 
preparation of, 45 

Urocanic acid, histidine metabolism and, 

256-57 

Urogastrone 
action of, 358 
occurrence of, 358 
preparation of, 358 


Vv 
Vagina, effect of pineal gland on hymen, 
358 
Valine 
biosynthesis of, 682 
nitrogen equilibrium and, 240 
separation of, 125 
Verdoperoxidase 
catalytic activity of, 1 
composition of, 1 
Vinylamine, 536 
Violaxanthin, 596 
adsorbability of, 602 
Viruses 
denaturation of, inactivation by, 143 
electron microscope examination of, 
135 
molecular size and shape of, 135 
tobacco mosaic, ribonucleic acid of, 
296 
Vision 
amblyopia, vitamin A deficiency and, 
415 


color 
riboflavin and, 371 
thiamin and, 371, 416 
vitamin A and, 416-17 
Visual purple, phospholipids in, 109 
Vitamin A, 411-22 
A,, 422 
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Vitamin A (cont.) 
absorption of, 223 
atropine and, 413 
from intestinal tract, 411-13 
phosphatides and, 411 
acne and, 419 
anoxia and, 414 
in blood, 411 
pregnancy and, 418 
blood lipids and, 418 
bone growth and, 320 
carcinogenesis and, 489 
in carotenoids, 593 
color vision and, 416-17 
dark adaptation and, 416-17 
deficiency of 
amblyopia and, 415 
ascorbic acid synthesis and, 419 
edema and, 416 
in farm animals, 477 
infection and, 477 
skin disorders and, 415 
symptoms of, 415 
tests for, 417 
distribution of, 722 
estimation of, 421-22 
in fatty livers, 499 
in fetal blood, 418 
fluorescence of, ultraviolet radiation 
and, 421, 722 
hypertension and, 414 
in liver, hepatoma and, 489 
liver function and, 413-14 
pigmentation and, 419 
in plasma 
liver damage and, 414 
tumors and, 499 
requirement for 
human, 419, 442-43 
thyroidectomy and, 415 
storage of, 413, 477 
in liver, 413, 418 
tumor metabolism and, 497 
utilization of, phosphatides and, 412 
Vitamin B, deficiency of, liver function 


and, 290 

Vitamin B,, deficiency of, amino acids 
and, 391 

Vitamin B,, feather development and, 
390 


Vitamin B,,, growth and, 390 
Vitamin B- 
anemia and, 385 
composition of, 385 
in liver, 385 
preparation of, 385 
properties of, 385 
Vitamin B complex, 390-91 
assay of, 709 
deficiency of, 390, 448-49 
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Vitamin B complex (cont.) 


deficiency of (cont.) 

anorexia and, 449 

fatigue and, 449 

in farm animals, 478 

liver function and, 397 
dermatitis and, 390 
factors of, unidentified, 390-91 
perosis and, 390 
requirement for 

of fungi, 668 

of malignant tissue, 488 
see also Riboflavin, Pyridoxin, etc. 


Vitamin C 


abortion and, 431 

calcium metabolism and, 320 

histochemistry of, 712 

requirement for, thiamin deficiency 
and, 398 

sunlight and content in food, 392 

synthesis of, by fungi, 669 

see also Ascorbic acid 


Vitamin D, 422-27 


D, and D, 
hypercalcemia and, 423 
mineral metabolism and, 423 
activation of, 426 
calcium retention and, 317, 318, 427 
citric acid in bone and, 319 
decalcification and, 422 
deficiency of 
in farm animals, 479-80 
osteoporosis and, 423 
determination of, 426-27 
diestrus and, 424 
hemoglobin formation and, 423 
hypercalcemia and, 318 
hypervitaminosis, 425-26 
effects of, 425 
rickets and, 425 
mineral metabolism and, 422-24 
requirement for, 427, 442-43 


Vitamin E, 427-29 


deficiency of 
blood lipids and, 214 
brain cholesterol and, 229 
capillary permeability and, 428 
metabolism and, 427-28 
muscle and brain cholesterol and, 
427 
muscle lipids and, 111 
tissue oxygen consumption and, 
224-25 
determination of, 429 
lipocaic formation and, 214 
in malignant tissue, 489 
neuromuscular regeneration and, 428 
properties of, 429 
reproduction and, 480 
see also Tocopherols 
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Vitamin K, 429-33 


abortion and, 431 
intestinal synthesis of, 430 
prothrombin activity and, 429-30 


Vitamin M, 391 
Vitamin P, 395 


assay of, 395 
sources of, 395 


Vitamins 


assay of, 395 
coenzyme activity of, 632 
deficiency of 
effects of, 396-98 
sulfonamides and, 452 
fat-soluble, 411-40 
dietary factors of, 433-35 
loss in sweat, 451 
requirement for 
climate and, 451 
of fungi, 668-69 
sources of, 395-96 
storage of, in liver, 398 
synthesis of 
by fungi, 671, 676-85 
sulfonamides and, 452 
in tumors, 488-89 
water-soluble, 367-410 
excretion of, in sweat, 398 
L. casei factor, 385 
hormone activity and, 399 
nomenclature of, 367 
Streptococcus lactis R factor, 385, 


386 
Ww 


Water 


calcium in, 316 
fluorine in, 328 


Water balance 


dehydration 
blood volume and, 332 
effects of, 332 
glomular filtration rate and, 332 
rehydration after, 332-33 
salt excretion and, 332 
edema, 331 
vitamin A deficiency and, 416 
extracellular fluid volume, 330-31 
see also Blood volume and Cell per- 
meability 


Wool production 


copper deficiency and, 476 
methionine and, 469 
protein and, 469 


Xx 


Xanthophylls 


absorption spectra of, 603 
occurrence of, 594, 595-97 
in plants, 593, 594 

see also specific substances 
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X-ray studies 
of fibrous proteins, 138 
of molecular size and shape, 134 
of protein structure, 135 


Y 


Yeast 
acetic acid oxidation by, 194 
antioxidant effect of, 224 
citric acid cycle in, 15-16 
dehydrogenases and, 196 
hexokinase from, 172 
invertase from, 119 
nicotinic acid synthesis by, 375 
Pasteur effect in, 174 
rachitogenic agent in, 319 
vitamin requirements of, 672 


Yeast carboxylase, 39-40 


Z 
Z factors, 670 
Zeaxanthin, occurrence of, 595 
Zinc 
accumulation of, 326 
animal nutrition and, 476 
distribution of, in body, 326 
excretion of, 326 
in urine, 326 
Zymohexase, 8 
action of, 31, 190 
preparation of, 119, 190 
sources of, 31 
structure of, 190 
Zymosterol, hydrogenation of, 267 





